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Outline

1. Global lonospheric Flare Detection System (GIFDS)
2. Solar eclipse of 20 March 2015
3. Modelling of VLF measurements

4. Final remarks and prospects
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1. Global lonospheric Flare Detection System — GIEDS
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Global lonospheric Flare Detection System:

- Now cast detection of solar flares
using a ground based system

- Measurements of VLF signal strength and phase from
3 to 100 kHz
[update rate: 1 Hz]

- Perseus SDR software defined radio and MiniWhip
antenna
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1. Global lonospheric Flare Detection System — GIFDS

A\ Yong > PAPER: Wenzel et al. 2016
- 1 } Ly
g ! I 1 aé@pe
> POSTER:
/ fonnsmmter E:i. The German ISWI instruments

SOFIE and GIFDS
e -> POSTER:

Receiver !
! German Space Weather

Activities

60°N

300N |t

30°S

180° 120°W 60°W 0° 60°E 120°E 180°




www.DLR.de ¢ Chart 6 > UN/US Workshop on the ISWI 2017 > D. Wenzel ¢ Presentation > 02/08/2017

Outline

1. Global lonospheric Flare Detection System — GIFDS
2. Solar eclipse of 20 March 2015

3. Radio wave propagation

4. Modelling of VLF measurements

5. Final remarks and prospects
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2. Total solar eclipse: 20 March 2015
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2. Total solar eclipse: VLF measurements
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Outline

1. Global lonospheric Flare Detection System — GIFDS
2. Solar eclipse of 20 March 2015
3. Modelling of VLF measurements

4. Final remarks and prospects
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3. Modelling of VLF measurements: LWPC

LWPC — Long-Wavelength Propagation Capability:

- Developed by the Space and Naval Warfare Systems Center, San Diego
(Ferguson et al., 1989; 1998)

- Collection of serarate programs written in Fortran and C
- Calculation of field values for VLF propagation in ionospheric waveguide
- Flexibility of input parameters, e.g. ionospheric models
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3. Modelling of VLF measurements: LWPC

LWPC — Long-Wavelength Propagation Capability:

- Exponential ionospheric model using h* and 8 (Wait and Spiel3, 1964)

Ne(h; hl; ,8) = 1.43 x 107 eO'lsh’e(ﬁ_O-ls)(h—hl)

- Unperturbed ionosphere model based on latitude, season and time (Thomson,

1993):
h' =74.37 —8.097 cosa,, + 5.779cos8 — 1.213cos¢p — 0.044 X, — 6.038 X5 km
B = 0.5349 — 0.1658 cos«a,, — 0.08584 cos ¢ +0.1296 X km !
h' =76 km
f =043 km™!
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3. Modelling of VLF measurements:
VLF measurements
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3. Modelling of VLF measurements:
VLF measurements
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3. Modelling of VLF measurements:
VLF measurements
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3. Modelling of VLF measurements:
VLF measurements
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3. Modelling of VLF measurements:
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VLF measurements
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3. Modelling of VLF measurements:
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4. Modelling of VLF measurements: Results

NRK: 97% obscuration FUG: 73% obscuration TBB: 51% obscuration
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4. Modelling of VLF measurements: Results
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4. Modelling of VLF measurements: Results
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4. Modelling of VLF measurements: Results
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Outline

1. Global lonospheric Flare Detection System — GIFDS
2. Solar eclipse of 20 March 2015
3. Modelling of VLF measurements

4. Final remarks and prospects
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5. Final remarks and prospects:

Summary:
- Amplitude measurements of different VLF transmitters in Neustrelitz
Frequency range: 25 — 80 kHz
Short-medium paths: 900 — 2500 km
- Good fit of modelled VLF paths by LWPC with the assumption of a linear change of
h* and B with obscuration

Future work:
- Modelling of solar eclipse effects of 21 August 2017
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5. Final remarks and prospects:

Summary:
- Amplitude measurements of different VLF transmitters in Neustrelitz
Frequency range: 25 — 80 kHz
Short-medium paths: 900 — 2500 km
- Good fit of modelled VLF paths by LWPC with the assumption of a linear change of
h* and B with obscuration

Future work:
- Modelling of solar eclipse effects of 21 August 2017
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Tonospheric Response to the Solar Eclipse on 21 August 2017

—~>LIVE web broadcast of ionospheric
observation including VLF, NRT TEC
minus median TEC , slab thickness, etc.

== THIS IS A DRAFT =
The solar ecipse over Norhem Ewope on 20 March 2015 was a fascnating even! for peopie in Ewrope (see Fig 1)
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Thank you for your attention




	Impact and modeling of the solar eclipse effects�of 20 March 2015 on VLF measurements
	Foliennummer 2
	Foliennummer 3
	Foliennummer 4
	Foliennummer 5
	Foliennummer 6
	Foliennummer 7
	Foliennummer 8
	Foliennummer 9
	Foliennummer 10
	Foliennummer 11
	Foliennummer 12
	Foliennummer 13
	Foliennummer 14
	Foliennummer 15
	Foliennummer 16
	Foliennummer 17
	Foliennummer 18
	Foliennummer 19
	Foliennummer 20
	Foliennummer 21
	Foliennummer 22
	Foliennummer 23
	Foliennummer 24
	Foliennummer 25
	Thank you for your attention

